O
ne of the major problems in the production of dairy concentrates is contamination by heat-resistant spores from the thermophilic bacteria Anoxybacillus and Geobacillus. In fouling samples of a dairy production plant, we identified the species Geobacillus thermoglucosidasius, which has been recently renamed Geobacillus thermoglucosidans (4). Our present view on genomic diversity, metabolic diversity, and adaptation of G. thermoglucosidans is limited, as only the genomes of the strains G. thermoglucosidasius C56-YS93, which was derived from petroleum reservoirs (GenBank accession number CP002835.1), and Geobacillus sp. Y4.1MC1 (GenBank accession number CP002293.1), which was isolated from Bath Hot Spring in Yellowstone National Park, have been reported. The isolated strain G. thermoglucosidans TNO-09.020 showed significant planktonic growth and strong biofilmforming capacity at high temperatures (60°C to 70°C) under lab conditions (data not shown). This finding allows studies on the development of biofilm formation with the purpose of controlling the contamination of spores in end products. Therefore, we sequenced the genome of G. thermoglucosidans TNO-09.020.
Sequencing was performed by GATC Biotech (Konstanz, Germany) using 454 Life Sciences GS20 pyrosequencing (1 M Titanium; 454-Life Sciences, Roche). This sequence produced 457,270 reads totaling 157 million base pairs (Mb). In addition, Illumina paired-end sequencing was also conducted. Assembly into contigs was performed using a whole-genome shotgun (WGS) assembler and SSPACE (1), which is a stand-alone program for scaffolding preassembled contigs using paired-end read data. A pseudoassembly was created by mapping the scaffolds to the most similar complete genome sequence, Geobacillus sp. Y4.1MC1 (GenBank accession number CP002293.1). Specific gap filling was performed by using traditional Sanger sequencing of PCR products. Automatic open reading frame (ORF) calling and annotation were performed using Integrated Services for Genomic Analysis (ISGA). Manual curation of ORFs was conducted using Artemis (2) and ACT (Artemis Comparing Tool) (3) by comparison with the reference Geobacillus genomes. Improved manual annotation was performed using Pfam (5), InterProScan (6) , and NCBI BLAST.
The genome of G. thermoglucosidans TNO-09.020 consists of a single chromosome (3.75Mb; 43.9% GC content) in 7 scaffolds containing 32 contigs; no plasmid is found. The chromosome contains approximately 4,300 protein-encoding genes, 90 tRNAencoding genes, and 10 rRNA-encoding operons. As this is the first reported genome of a thermophilic isolate from a dairy processing environment, a more detailed analysis of this genome and a comparative analysis with other thermophilic isolates will provide further insight into the specific properties related to the adaptation of G. thermoglucosidans TNO-09.020 to this processing environment.
Nucleotide sequence accession number. The complete genome of G. thermoglucosidans TNO-09.020 has been deposited in GenBank under accession number AJJN00000000.
